The Day Reconstruction Method (DRM) is a method to measure one's subjective affective status by soliciting information in a questionnaire about the previous day's activities. We developed a new model to examine the association of daily activities, the friendliness of interacting partners, and time-of-day on net affect scores among 10,377 adults participating in the World Health Organization's Study on global ageing and adult health (SAGE). A multilevel regression was fitted and the time-of-day effect was modeled by restricted cubic spline. The net affect score was a serpentine curve; stable from 4 a.m. to 6 a.m., increased from 7 a.m. to 12 noon, and became stable onwards. Participants had the highest net affect scores during religious activities (0.48, 95% confidence interval [CI]: 0.44, 0.53), and they enjoyed leisure activities, exercising, and household responsibilities more than work. Compared with events that lacked interacting partners, activities with very friendly interacting partners were associated with higher net affect scores (0.21, 95% CI: 0.19, 0.22), but events with slightly friendly interacting partners, slightly irritating or very irritating partners had lower net affect scores. To conclude, researchers using DRM for assessing well-being status across time should include the type of activities and the friendliness of the interacting partners.
effect (wherein people are happier during lunch time and after work, and more tired in the morning and after work [Kahneman et al., 2004; Stone et al., 2006] ). In view of this, we built a new model to examine the association of daily activities, the friendliness of interacting partners, and time-of-day, on net affect scores among more than 10,000 adults participating in the World Health Organization's Study on global ageing and adult health (SAGE).
| METHODS

| Participants
Details of the SAGE study have been published elsewhere and http://apps.who.int/healthinfo/systems/surveydata/ index.php/catalog. In brief, SAGE is a longitudinal, multi-country, face-to-face interview conducted in China, Ghana, India, Mexico, Russia, and South Africa. It uses multistage cluster sampling strategies to select nationally representative samples of adults aged 50+ years and smaller samples of 18 to 49 years for comparison purposes. The interview collected data about health status, social cohesion, wellbeing and quality of life, and health care utilization. Here, we used the Wave 1 cross-sectional data collected in 2009-2010 (n = 10,377) . Written consent was obtained from all participants. 
| Measurements
The abbreviated version of the DRM questionnaire was used to assess participants' daily activities and their well-being, with recall time limited to 15 minutes. The questionnaire was translated into different languages following a standard protocol, and studies using the SAGE dataset showed that the abbreviated DRM yielded comparable net affect scores to the original DRM and the two-factor model had a good fit with the seven affective status items (Ayuso-Mateos et al., 2013; Miret et al., 2012) . A total of four different versions of the abbreviated DRM were administered (n = 49,725), and only participants who completed version A, were included (n = 10,377). These participants were asked to reconstruct their activities in the day previous to the questionnaire day starting with morning when they woke up. Details about the other three versions were outlined in the Discussion section. For participants completing version A, wake-up time was recorded. For each activity, the time spent, the activity type, the interacting partners, the friendliness of the interacting partners, and participants' seven feelings about this activity were reported on a 3-point scale (worried, rushed, irritated or angry, depressed, tense or stressed, calm or relaxed, and enjoying). The time spent on each activity was used to compute the starting time and ending time of the activities. The starting time of the second activity after waking up was calculated as the wake-up time plus the time spent on the first activity after waking, and the ending times of this activity were calculated as the starting time plus the time spent on this activity. The starting and ending times of the other activities were computed in a similar manner. All sleeping activities were removed, as participants were not asked to report their feelings during sleeping.
Positive affect and negative affect were defined as the average of the scores given to the positive feelings (calm or relaxed, and enjoying) and the average of those given to the negative feelings (worried, rushed, irritated or angry, depressed, and tense or stressed), respectively. Net affect was defined as the positive affect minus the negative affect, and it has a value between −2 and +2.
| Modeling of DRM
Time-of-day of the activity, type of activity, and friendliness of the interacting partners all contribute to the net affect score of that event (Kahneman et al., 2004) . The time-of-day effect was modeled by restricted cubic spline with 4 knots. For participant i, the net affect score of a particular event j, Y ij , would be
are the additional independent variables for modeling restricted cubic spline with 4 knots C 1 , C 2 , C 3 , C 4, (Durrleman & Simon, 2006) and β 0 , β T , β act , β f , and ε ij are the intercept, effect of time-of-day, effect of type of activity, effect of friendliness, and error term. The time-of-day of the activity was defined as the midpoint between the starting time and ending time of the activity (Stone et al., 2006) . In addition, the participant-level confounder, including age, gender, and country of study (which should affect types of activities engaged), were adjusted using a multilevel regression (Y ij = β 0 + β age age i +
, where β age , β gender , and β country are the effect of age, effect of gender, and effect of country of study, and ε i is the subject-level error. All effects were set as fixed effects. A sensitivity analysis was conducted to test whether using random effects model will change the findings. We have tested different combinations of models and the model with smallest Akaike Information Criterion (AIC) (the effects of the friendliness of interacting partners are random and other effects are fixed) was presented in Supporting Information. A model without the effects of time-of-day and friendliness of interacting partners (that is, Y ij = β 0 + β age age i + β gender gender i + β country country i + β act act ij + ε i + ε ij ) was also fitted for comparison purpose. The AIC was used to compare the goodness-of-fit of the models.
All statistical analyses were conducted using R 3.2.0 and restricted cubic spline was fitted using R package rms (Harrell Jr, 2001 ). Table 1 shows the characteristics of the sample and the events recalled. Most of the participants were from China (34.3%) and India (26.7%), and participant on average recalled an average of 4.80 events (standard deviation [SD] = 1.77). The three most commonly recalled events were eating (16.1%), grooming or bathing (12.8%), and doing housework (11.7%); the three least commonly recalled events were intimate relations/sex (0.04%), providing care to someone (0.3%), and playing (0.4%). More than half of the events were done alone (53.8%), and for events with interacting partners, most partners were characterized as friendly (97.9%). Figure 1 shows the time-of-day effect on the net affect modeled using restricted cubic spline. The spline was trimmed from 0 to 4 a.m. and after 4 p.m. as there were very few recalled activities in these time periods. The net affect score was a serpentine curve; the score was stable from 4 a.m. to 6 a.m. (1.03), increased from 7 a.m. to 12 noon, and became stable (1.15) onwards. Figure 2 shows the association of different types of activity on the net affects score. Working was set as the reference activity. Supporting Information Figure S1 shows the association of different types of activity on the net affects score without adjusting for the 2015) , had the highest net affect during religious activity and the lowest net affect during subsistence farming. This finding is similar to the pattern seen in a previous study with seniors, where time spent in social and physical activities were positively associated while household activities were negatively associated with happiness (Oerlemans et al., 2011) . In addition, this study found that activities accompanied by very friendly interacting partners were associated with higher net affect scores and that being alone was better than having interacting partners who were irritating. Results obtained using this analytic approach are important for further intervention studies encouraging health-promoting behaviors. For example, in organizing physical exercise programs, a friendly atmosphere and an appropriate time (lunch time) would be expected to enhance participants' affect and thus increase participation rates and compliance. Another example would be to reduce the possibility of employee burnout by arranging for low-effort work to take place in the morning when net affect is at its nadir (Oerlemans & Bakker, 2014) .
| RESULTS
The diurnal pattern of net affect score obtained in this study was a serpentine curve, which is very different from previous findings of a Vshape curve (Kahneman et al., 2004; Stone et al., 2006) . Since the crude time-of-day effect on net affect modeled with a restricted cubic spline ( Figure 3 ) demonstrated a V-shape curve, we postulate that the effect of time on net affect was confounded by the type of activity. Figure 4 plots the type of activity (sorted according to net affect score in descending order) and the distribution of the time of occurrence.
Time of occurrence of different activities was different (η 2 = 0.08, a small-to-medium effect size), and there was a trend that earlier activities had lower net affect scores. For example, subsistence farming, the lowest ranked activity, occurred at 7:51 a.m. on average, while television-watching, the third-ranked activity, occurred at 10:00 a.m. on average. Given these findings, the crude diurnal pattern was confounded and activity type should be adjusted for (Lee, 2014) The questionnaire itself might lead to measurement reactivity that the measurement itself was changing the participants' net affects (French & Sutton, 2010) . In particular, the length of the DRM questionnaire (up to 15 minutes for abbreviated version) might anger the participants. Although we have not examined the effects of measurement reactivity, we believe that it was kept minimal as there were only 10 questions corresponding to one activity, and on average the participants recalled less than five activities.
To conclude, researchers using DRM for assessing well-being status across time should consider including the type of activities and the friendliness of the interacting partners in their statistical models. Further studies examining the factors affecting net affect score should also adjust for these variables.
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